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Abstract 

 The Binominal model and the Black Scholes model are the necessary techniques/methods that can be 

used to estimate the option pricing problems. Binominal model is a simple statistical method and Black 

Scholes model requires solution of stochastic differential equation. Binominal model is based on the 

assumption of the no arbitrage and Black Scholes model is based on the constant volatility, also the 

expected return is equal to the risk free rate of interest in both the models. Pricing of call and put option is 

very difficult method used by actuaries. This paper focuses on how different models are used in pricing 

the European options. The focus is on Binomial model and Black Sholes model to price options using 

Monte Carlo simulation. Historical data have been taken from Mc Donald’s corporation for duration of 13 

years on daily basis. Various parameters like expected return and volatility are estimated from historical 

data in MATLAB. The prices of options on this stock were computed and compared with the Black 

Scholes prices. The stock prices show a random behaviour but have certain characteristics and tend to 

follow some pattern. Most probably stock prices follow normal distributions and this gives me idea that 

stock prices can be modelled. We computed price of two options, call and put option in this paper using 

two models Binomial and Black Sholes. Later we compared these prices with benchmark prices as 

obtained using Black Sholes formula. The MATLAB code generated to price options gave fairly 

comparative answers which imply that our assumptions and methods work accurate. 
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1. Introduction 

The idea of an option is not new. Options are traded in Ancient Romans against outdoing cargoes 

from their seaport. The options are the main dynamic segment of the security market, since the origin of 

the Chicago Board option exchange (CBOF) in April, 1997. It is the largest option exchange in the world 

with more than one million contracts per day (P. Boyle). Option is a type of a derivative. It is defined as 

“It gives the holder the rights but not obligation to buy in case of call option or sell in case put option of 

an underlying asset at a fixed price (exercise or strike price) on the maturity/expiry date”. Options are 

used for hedging and speculation. Hedging is nothing it is simply a process to reduce the future loss and 

speculation is to make a position in the market (J. C Hull). Option theory has a long history, but it was not 

until Black and Scholes presented the first complete equilibrium option pricing model in year 1973. In the 

same year Robert Merton explains the BSM in different ways. From 1973 when BSM came in the market 

it has been widely used by traders to determine the price of the option (Richey & Lee Daniel, 2002). 

Another option model was exists in the market namely Binomial model developed by Cox-Ross-

Rubinstein (Cox & Ross, 1976, Cox et al., 1979).BM is a simple and easy to understand. Jump diffusion 

model suggested by Merton (R. Merton). The Monte Carlo simulation method was developed by Boyle.  

The BM and BSM are used to value of the derivatives using risk neutral approach, but many 

researches do not assume risk neutral. The researchers believe that the price of the derivatives are 

determined in the fair market, the principal of no arbitrage applies and the price of the underlying assets 

follows a martingale, it means that a random variable whose value does not change and all underlying 

assets can be valued if we assume the expected return is equal to the risk free rate of interest (Don, 1999).  

Pricing of options (call/put) is one of most important aspects in trading the derivatives. The two 

models BSM and BM are famous in financial market. Lousis Bachelier in 1900, he develops an option 
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pricing model based on the assumption that the stock price follows an arithmetic Brownian motion with 

zero drift (Trence). In 1973 Fisher Black and Myron Scholes, they develop a option pricing model called 

BSM for a European style options without dividends which allowed investors to approximate a price 

(Merton 1973). Previous models by Sprenkle in 1961, Ayes in 1963, Boness in 1964 and others had 

determined the value of the option in terms of warrants. Warrant is a contract that confirms the right, but 

not obligation to buy or sell. It is issued by a firm not a stock exchange. The assumption of the BSM is 

that the underlying assets follows a lognormal distribution before BSM researchers such as Mandelbrot in 

1963, Fama in 1965 and Blattberg and Gonedes in 1974 suggesting that it is following student t 

distribution. In 1973, Robert Merton modified the BSM to account for dividends and variables interest 

rate. In 1976, Jonathan Ingersoll gave an assumption for BSM that is there is no tax or transaction cost. 

John Cox and Stephen Ross in 1976 showed that underlying assets do not have to move continuously, but 

the price of the underlying goes from one price to another. In 1976 both Cox and Ross collaborated with 

Mark Rubinstein and developed a new option pricing model called now BM or Cox-Ross-Rubinstein 

model. BM assumes that there are only two possible prices for an underlying asset on the future date. If 

one divides the BM into infinity times instead of N discrete periods, one would obtain BSM (Richey & 

Lee, 2002). 

The main aim of this paper is to study price of European call and put option. To model stock price we 

studied Black Sholes and Binomial Model. In contrast there are many other models which are used to 

option any derivative, but my focus is restricted to the Models mentioned above. The distinct feature of 

Black Sholes model is that it assumes constant volatility, as we Know volatility fluctuates over time. 

Using Monte Carlo methods we simulate stock prices to find their future values. We have taken the data 

of Mc Donald’s on daily basis used in this paper from www.finance.yahoo.com.  

Different characteristics of data have been show by plotting various graphs of data vs. time like, 

closing price, returns; different parameters of data are estimated using MS-Excel. Initially the basic 

terminologies of options are studied like some definitions of derivatives, types of options are mentioned. 

http://www.finance.yahoo.com/
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Further we studied risk neutral formulae for calculation of options value which is the main problem in 

this paper. Inspire of Black Sholes model we studied Brownian motion and Geometric Brownian motion 

which helped us in understanding the idea about Black Sholes model. After simulation of stock prices in 

both models (Binomial and Black Sholes Models) using Monte Carlo methods we calculated pay-off for 

each call and put options at different strike prices that are fixed according to the stock prices range. These 

pay-offs are then discounted at a risk-free neutral rate to get the options price. Also we calculated the 

price of each option by applying a direct formula known as Black Sholes Formula. The results we got by 

Black Sholes Formula are used as benchmarks. Finally the results we got in Binomial and Black Sholes 

models are compared with the results obtained by Black Sholes Formula. They almost show a negligible 

difference which have been shown by plotting different graphs of option prices vs. strike prices.  

MATLAB has been used as a necessary tool to calculate all the important results with greater accuracy 

and less error. 

Research Methodology 

To estimate the European option pricing using Binomial and Black Sholes Models. We used the 

Historical data (close price) that have been taken from Mc Donald’s corporation for duration of 13 years 

on daily basis to test our work. For estimating the option pricing we need some parameters that we 

estimated in MATLAB. After estimating the parameters we are calculating option pricing using the two 

above models and then comparing the two models to see the difference with the help of Excel. 

2. Definitions 

Derivative 

A derivative is a contract/security which gives us promise to make payment on some future date. 

It is financial tool whose value is depends on some underlying assets [john c hull]. The underlying assets 

are: shares, bonds, index, interest rate, currency, commodity (gold, wheat etc). 

 Options   
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It is contract between individuals or firms in which one party is ready to buy and another party is 

ready to sell. Option is a contract that gives the right to buy or sell any underlying asset at a fixed 

price/exercise/strike price that predetermined price of an underlying asset (Cox et al., 1979) on the future 

date. 

There are two types of options: 

(i) Call option:  It gives the holder the right but not obligation to buy an underlying asset at a fixed 

price/exercise/strike price on the future date (Wilmott et al., 1997). 

(ii) Put option: It gives the holder the right but not obligation to sell an underlying asset at a fixed 

price/exercise/strike price on the future date (Wilmott et al., 1997). 

Option Style 

There are two styles of the options which are defined below: 

(i) American options: American option is a contract that gives the holder right to buy or sell any 

underlying asset at a fixed price/exercise/strike price on before expiry date. 

(ii) European options: A European Option is a contract that gives the right to buy or sell any underlying 

asset at a fixed price/exercise/strike price on the expiry/exercise date. 

The only difference between an American and a European option is that with an American option the 

holder can exercise the contract early (before the expiry date) and in case of European option the holder 

can exercise only at expiry date. In this paper we are working only on European options.  

Notations 

Below are some notations that are using in this paper: 

  - The current time; 

  - The underlying share price at time ; 

  - The strike/exercise price; 

  - The option exercise date; 
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   - The interest rate;  

 

Payoff 

The money realised by the holder of a derivative (an option) at the end of its life (J. C Hull). The 

profit made by the holder at the maturity date is known as payoff. 

(i) Payoff of European call option: Let us consider a call option with  is the price of the underlying at 

time t and fixed strike price . 

At expiry time T we have two different cases: 

(a) At expiry time T, if the price of underlying asset  is greater than strike price . The call option is then 

exercised I.e. the holder buys the underlying asset at price  and immediately sell it in the market at 

price , the holder realize the profit. 

I.e.   

(b) At expiry time T, if the price of underlying asset  is less than strike price . The call option then not 

exercised. The option expires worthless with . 

Combine the above two cases, at time T. The value of a call option is given by a function 

 

Figure 1 shows payoff of a European call option without any premium. 
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Figure 1: Payoff of a European call option 

Note: In call option the holder expect that the price of the underlying asset will increase in future. 

(ii) Payoff of European put option: Let us consider a put option with  is the price of the underlying at 

time t and fixed strike price . 

At expiry time T we have two different cases: 

(a) At the expiry date T, if the price of the underlying asset  is less than strike price . Then the put 

option is exercised, i.e. the holder buys the underlying asset from the market price  and sell it to 

the writer at price . The holder realizes the profit of . 

(b) At expiry time T, if the price of underlying asset  is greater than strike price . The put option 

then not exercised. The option expires worthless with payoff=0. 

Combine the above two cases, at time T. The value of a call option is given by a function 

,0) 

Figure 2 shows payoff of a European put option without premium. 
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Figure 2: payoff of a European put option 

Note: The holder expect that the price of the underlying asset will decrease. 

Holder of an option is the buyer while the writer is known as seller of the option. The writer grants 

the holder a right to buy or sell a particular underlying asset in exchange for certain money but in this 

paper we are working without premium for the obligation taken by him in the option contract. 

 

Hedging 

It reduces the future risk in the underlying by entering into a derivative contract whose value 

moves in the opposite direction to the underlying position and cancels part or all of it out (J. C Hull). 

Speculation 

It is a sort of winning or losing the amount of money I .e; gambling, in this a person even gains a 

big margin of money or loses a lot of amount (J. C Hull). 

Arbitrage 

Arbitrage means risk free trading profit, it is something described as a free breakfast. 

Arbitrage opportunity exist if 

(i) If we make immediate profit with probability of loss is zero.  

(ii) With a zero cost initial investment if we can get money in future. 

No arbitrage 

No arbitrage means when arbitrage opportunity does not exist in the market. In this paper we are 

using this assumption of no-arbitrage in both the models (BSM and BM). 

3. Binomial model 
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  The binomial option pricing model is used to evaluate the price of an option. It was first proposed 

by Cox, Ross and Rubinstein in 1979. The BM is also known as Cox-Ross-Rubinstein (CRR) model 

because Cox, Ross and Rubinstein developed BM in year 1979. Options play a necessary role in financial 

market as a widely applied in financial derivatives (Liu et al., 2009). BM is a model to find the value if 

the derivative of an option at time  (at beginning) that provides a payoff at a future date based on the 

value of a non-dividend paying shares at a future date. The BM is based on the assumption that there is no 

arbitrage opportunity exist in the market. It is a popular model for pricing of options. The assumption is 

that the stock price follows a random walk (J. C Hull). In every step it has a certain probability of moving 

up or down. 

One step Binomial model 

In one step binomial model, we assume the price of an asset today is So and that over a small 

interval , it may move only to two values So*u or So*d where “u” represents the rise in stock price and 

“d” represents the fall in stock price. Probability “p” is assigned to the rise in the stock price and 1-p is 

assigned to the fall in the stock price. In simple words we can say that for a single time period one step 

binomial model is used (Pandy). 

The notations used above are: 

 = current stock price 

u = the factor by which stock price rises 

d = the factor by which stock price decreases 

p = probability of rise in stock price 

1-p = probability of fall in stock price 

It is a graphical representation that depicts the future value of a stock at each final node in different time 

intervals. The value at each node depends upon the probability that the price of the stock will either 

increase or decrease.  

The one step Binominal model shown in figure 3 
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Figure 3: One step Binominal model. 

 

The derivative price (one period) at time  is  

 

Where  and  

Note that the no arbitrage conditions  ensures that . 

Binominal Distribution 

Under this model all steps are independent of one another it means that the number of up steps in 

non-overlapping time interval is independent. So the number of up steps up to time t,  has a binominal 

distribution with parameters  and . Where  and . 

The option price at time  is: 

 

Where  is a payoff. 

Figure 4: n step Binominal model 

    .......   (so on) 
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Figure 4: Binominal lattice (n period) 

 

At time , we simply put  

 

4. Black Scholes model for option price 

In early 70s, the Fischer Black, Myron Scholes and Robert Merton reach a major breakthrough in 

the pricing of derivatives. The Black Scholes Model (BSM) is used to measure the pricing of the 

derivatives. It was 1st introduced in year 1973. The model has had a huge influence on the way that 

trader’s price and hedge option. In year 1997, the Robert Merton and Myron Scholes awarded the Nobel 

Prize for economics because of the derivative pricing model (J C Hull).  

The BSM analysis of option prices is underpinned by number of assumptions: 

1. The price of the underlying assets follows a Geometric Brownian Motion. 

2. There is no risk free arbitrage opportunity. 

3. The risk free rate of interest is constant. 

4. Unlimited short selling is allowed. 

5. There is no taxes or transaction cost. 
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6. Underlying assets can be traded continuously. 

7. Volatility remains constant throughout the contract (Hull and White, 1987).  

Essentially, BSM formula shows us how to find the price of an option contract (call and put option) can 

be determined by using simple formula but here we are using only European option. The formula for 

European call  (Carlsson & Fuller, 2003) and put option  is: 

 

 

 

 

Where            

 

 Is the present price of the stock, is the strike price,  is the free risk rate interest, is the volatility of 

the stock and  is the cumulative distribution function for a standard normal distribution. 

 is the present value of the underlying asset if the option is exercised and  is the present 

value o the strike price if the option is exercised (Trence et al.). 

5. Brownian motion  

  It is limiting form of random walk (a random walk is path of a point whose direction of motion at 

every point is uncertain). If  are random variables where are normally distributed. The 

collection of   is said to be a Brownian motion with drift parameter and variance parameter 

If the following conditions hold: 
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   is constant 

 Increments are independent 

Geometric Brownian motion 

This the continuous time stochastic process 

 

Where  is standard Brownian motion.  

It is commonly used in finance for modelling the option price. The Brownian motion becomes 

zero at time which is not possible in case of stock prices, because stock prices are never zero. 

That’s the reason why geometric Brownian motion (GBM) is used in modelling instead of Brownian 

motions. 

The mathematical formula for GBM is: 

 

Where   is a standard Brownian motion 

*   is called probabilistic term and ( ) is called deterministic term. It is assumed that  and  is 

constant. 

The GBM can be also described by a Stochastic (any variable whose value varies over time in a uncertain 

way is said to follow a stochastic process) differential equation 

 

 

6.  Monte Carlo Simulation 
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It is a technique to generate various possibilities or outcomes for each random variable by 

selecting a random number to know how likely our results are. Monte Carlo simulation provides a 

number of advantages over deterministic, or “single-point estimate” analysis. In finance we simulate 

stock price by random path generation to obtain the expected pay-off at a risk-free neutral interest rate. 

This pay-off is then discounted at risk-free neutral rate to get the initial investment i.e. option’s price. 

7. Data Analysis 

Over view 

We have taken the historical data of prices Mc Donald’s corporation equity-NYSE of 10 years 

starting from 1
st
 Jan 2001 to 31

st
 Dec 2013.The data is taken from Parameters like expected value and 

volatility have been estimated from this historical data. We did all the calculations in MATLAB and 

Excel and we plotted different graphs of stock price to analyze its behaviour. 

Behaviour of stock price 

Figure 5 shows some characteristics of stock price 

 

Figure 5: Close price vs. time     

Visualizing the above graph the following observations have been made about stock price 

 Stock prices never reach the zero value 

 Stock prices are continuous everywhere 

 Stock prices are never negative 

 Stock prices show randomness 



British Journal of Economics, Finance and Management Sciences 67 
March 2017, Vol. 13 (2) 

© 2017 British Journals ISSN 2048-125X 

 

 stock prices increase in long run 

 Figure 6 is plot of return 

Return is calculated as  

{  – }/  

Where  is price at time t and  is price on previous stock price 

 

Figure 6: Returns vs. time 

From the figure 6 where x-axis represent days and y-axis represent return, we can find that the return is 

showing ups and downs but the return is also increasing with number of days. It is a random walk. 

Figure 7 is plot of log returns 

Log return is calculated as 

                                 

 

Figure 7: log returns vs. time 

8. Estimation 

Estimating volatility from the Historical Data 
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The underlying asset price  is observed only at fixed intervals. When we speak about historical 

volatility of an underlying asset price, it means we actually mean historical volatility of return. It is a 

measure for variation of underlying asset price over a time period (Maxter et al., 1996).Mathematically 

historical volatility is an approximate same as the standard deviation of the return. 

 

Where,  

St is the stock price,  is the mean of the stock price and  is number of observations. 

Parameters of log return 

 Mean= 1.64 

 Standard deviation = 0.23 

 Volatility = 0.23 

Calculation of parameters,  of binomial model from historical data 

The parameters “ ”, “ ” and “ ” are computed using the following formulae 

  

  

  

Where sigma is volatility as computed above and  is risk-free interest rate .we have taken  and        

. 

After calculation we have 
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9. Option pricing 

Options are contract s that gives the holder the rights (but not the obligation) to exercise a certain 

transaction on the maturity date “ ” or until the maturity date “ ” at a fixed price “ ”, thus so called 

exercise price (or strike price).  

Over view 

The main task in my paper is to compute the price of a call and put option over an underlying stock 

of Mc Donald’s Equity-NYSE .We have used Monte-Carlo simulation to simulate stock price of Mc 

Donald’s Equity-NYSE using two models. 

 Binomial Model   

 Black Sholes 

Option pricing in binomial model using Monte Carlo simulation 

We consider a call and put option of Mc Donald’s equity-NYSE. We take   31 Dec. 2013 as 

initial time for optioning the future price. My aim is to price the call and put option of one year maturity 

at different strikes. 

Figure 8 shows simulated stock prices vs. time 
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Figure 8: Stock price vs. time 

The assumptions in binomial option pricing models are as follows: 



British Journal of Economics, Finance and Management Sciences 70 
March 2017, Vol. 13 (2) 

© 2017 British Journals ISSN 2048-125X 

 

 There are only two possible prices for the underlying asset on the next day. From this assumption, this 

model has got its name as Binomial option pricing model (Bi means two) 

 The two possible prices are the up-price and down-price 

 The underlying asset does not pay any dividends 

 The rate of interest ( ) is constant throughout the life of the option 

 Markets are frictionless i.e. there are no taxes and no transaction cost 

 Investors are risk neutral i.e. investors are indifferent towards risk 

Option pricing in Black Sholes model using Monte Carlo simulation 

The following equation is used in simulation of stock prices in Black Scholes model 

 

 

 

 Where  is stock price of underlying at time t 

  is drift parameter 

  is volatility 

  is standard Brownian motion 

Figure 9 shows simulated stock prices in Black Sholes model 
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Figure 9: Stock price vs. time 

 Stock price is log-normally distributed. 

 Return is normally distributed 

 Stock pays no dividend during options life 

 The Black Scholes model assumes that the free interest rates are constant 

MATLAB code for stimulated stock prices in black scholes model to price options is shown below: 

S0 = 33.5; 

K=10:0.05:100; 

r=0.01; 

mu=1.64; 

sigma=0.23; 

T= 1*250; 

N=250; 

dt=1/250; 

dw=sqrt(dt)*randn(N,10000); 

dlns=(r-0.5*sigma^2)*dt+sigma*dw; 

lns=cumsum(dlns); 

S=S0*exp(lns); 

figure(1) 

plot(S) 

t=1; 

ST=S(end,:); 

n =length(K) 

PT = zeros(1,n); 

CT = zeros(1,n); 

C0 = zeros(1,n) 

P0 = zeros(1,n); 

fori=1:n 

PT=max(K(i)-ST,0); 

CT=max(ST-K(i),0); 

E_CT=mean(CT); 

C0(i)=exp(-r*t).*E_CT; 

E_PT=mean(PT); 

P0(i)=exp(-r*t).*E_PT; 

end 

[C_BS,P_BS]=blsprice(S0,K,r,1,sigma); 

figure(2) 

plot(K,C0,K,C_BS) 

figure(3) 

plot(K,P0,K,P_BS) 

X = [K;C0;;C_BS;P0;P_BS]; 

Y=X

Pricing of option using Black Sholes formulae 

The Black Sholes model is basically a mathematical formula that is used to calculate 

the European call option and put option. The formulae are given in section 4. 

10. Experimental Result 
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We computed call and put price for Mc Donald’s corp. using the two models with the help 

of Matlab. The following tables show us the price of the options and the benchmark. The 

computed values are shown in table 1and 2 respectively 

Table 1: comparing prices of call option in Binomial, Black Scholes and benchmark 

Strike price 

Price of call 

option in 

binomial 

Price of call 

option in black 

scholes 

Bench mark 

(bls) 

%age error of 

binomial with 

bench mark 

%age  error  of 

black scholes 

with bench mark 

10 23.405 23.6193 23.5995 0.008242 0.000839 

11 22.415 22.6292 22.6095 0.008603 0.000871 

12 21.4249 21.6392 21.6194 0.008997 0.000916 

13 20.4349 20.6491 20.6294 0.009428 0.000955 

14 19.4448 19.6591 19.6394 0.009909 0.001003 

15 18.4548 18.669 18.6495 0.01044 0.001046 

16 17.4653 17.6794 17.66 0.011025 0.001099 

17 16.4783 16.6906 16.6713 0.011577 0.001158 

18 15.4929 15.7034 15.6842 0.012197 0.001224 

19 14.511 14.7196 14.7002 0.012871 0.00132 

20 13.5355 13.7411 13.7215 0.013555 0.001428 

21 12.5713 12.77 12.7509 0.014085 0.001498 

22 11.6188 11.8096 11.7924 0.014721 0.001459 

23 10.6799 10.8656 10.8507 0.015741 0.001373 

24 9.7537 9.9451 9.9309 0.017843 0.00143 

25 8.8604 9.0491 9.0389 0.019748 0.001128 

26 7.9974 8.1861 8.1802 0.022347 0.000721 

27 7.1752 7.3622 7.3603 0.025148 0.000258 

28 6.4033 6.5822 6.584 0.027445 -0.00027 

29 5.6811 5.8508 5.8554 0.029767 -0.00079 

30 5.016 5.1693 5.1774 0.031174 -0.00156 

31 4.4063 4.5421 4.5521 0.032029 -0.0022 

32 3.8495 3.9667 3.9801 0.032813 -0.00337 

33 3.3434 3.4424 3.4612 0.034034 -0.00543 

34 2.8924 2.9695 2.9943 0.034031 -0.00828 

35 2.4857 2.5494 2.5774 0.035578 -0.01086 

36 2.1095 2.179 2.2079 0.044567 -0.01309 

37 1.7747 1.8568 1.8827 0.057364 -0.01376 
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38 1.4878 1.5766 1.5983 0.069136 -0.01358 

39 1.2436 1.3348 1.3512 0.079633 -0.01214 

40 1.0311 1.1248 1.1378 0.093777 -0.01143 

41 0.8447 0.9434 0.9545 0.115034 -0.01163 

42 0.6846 0.7868 0.7979 0.141998 -0.01391 

43 0.5513 0.652 0.6648 0.170728 -0.01925 

44 0.4384 0.5384 0.5522 0.206085 -0.02499 

45 0.3479 0.4429 0.4572 0.239064 -0.03128 

46 0.2728 0.3629 0.3776 0.277542 -0.03893 

47 0.2101 0.2973 0.311 0.324437 -0.04405 

48 0.1586 0.2429 0.2555 0.379256 -0.04932 

49 0.1199 0.1982 0.2095 0.427685 -0.05394 

50 0.088 0.1606 0.1714 0.486581 -0.06301 

51 0.0623 0.1293 0.1399 0.554682 -0.07577 

52 0.0466 0.105 0.114 0.591228 -0.07895 

53 0.0334 0.085 0.0928 0.640086 -0.08405 

54 0.0225 0.0682 0.0754 0.701592 -0.09549 

55 0.015 0.0537 0.0611 0.754501 -0.12111 

56 0.0088 0.0417 0.0495 0.822222 -0.15758 

57 0.0049 0.0322 0.0401 0.877805 -0.19701 

58 0.0021 0.0243 0.0324 0.935185 -0.25 

59 0.0002 0.018 0.0261 0.992337 -0.31034 

60 0 0.0133 0.0211 1 -0.36967 

61 0 0.0104 0.017 1 -0.38824 

62 0 0.0084 0.0137 1 -0.38686 

63 0 0.007 0.011 1 -0.36364 

64 0 0.0058 0.0088 1 -0.34091 

65 0 0.005 0.0071 1 -0.29577 

66 0 0.0043 0.0057 1 -0.24561 

67 0 0.0037 0.0046 1 -0.19565 

68 0 0.0031 0.0037 1 -0.16216 

69 0 0.0026 0.0029 1 -0.10345 

70 0 0.0022 0.0024 1 -0.08333 

71 0 0.0018 0.0019 1 -0.05263 

72 0 0.0014 0.0015 1 -0.06667 

73 0 0.0011 0.0012 1 -0.08333 

74 0 0.0008 0.001 1 -0.2 
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75 0 0.0006 0.0008 1 -0.25 

76 0 0.0004 0.0006 1 -0.33333 

77 0 0.0002 0.0005 1 -0.6 

78 0 0.0001 0.0004 1 -0.75 

79 0 0 0.0003 1 -1 

80 0 0 0.0003 1 -1 

81 0 0 0.0002 1 -1 

82 0 0 0.0002 1 -1 

83 0 0 0.0001 1 -1 

84 0 0 0.0001 1 -1 

85 0 0 0.0001 1 -1 

86 0 0 0.0001 1 -1 

87 0 0 0.0001 1 -1 

88 0 0 0 0 0 

89 0 0 0 0 0 

90 0 0 0 0 0 

91 0 0 0 0 0 

92 0 0 0 0 0 

93 0 0 0 0 0 

94 0 0 0 0 0 

95 0 0 0 0 0 

96 0 0 0 0 0 

97 0 0 0 0 0 

98 0 0 0 0 0 

99 0 0 0 0 0 

100 0 0 0 0 0 

 

Table 2: comparing prices of put option in binomial, black scholes and benchmark. 

Stike price 

Price of put 

option in 

binomial 

Price of put 

option in black 

sholes Bench mark(bls) 

%age error of 

binomial with 

bls 

%age erroe of 

black sholes with 

bls 

10 0 0 0 0 0 

11 0 0 0 0 0 

12 0 0 0 0 0 

13 0 0 0 0 0 

14 0 0 0.0001 1 1 
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15 0 0 0.0003 1 1 

16 0.0005 0.0005 0.0008 0.375 0.375 

17 0.0037 0.0017 0.0021 -0.7619 0.190476 

18 0.0083 0.0046 0.0051 -0.62745 0.098039 

19 0.0164 0.0108 0.0112 -0.46429 0.035714 

20 0.0309 0.0223 0.0225 -0.37333 0.008889 

21 0.0568 0.0412 0.042 -0.35238 0.019048 

22 0.0944 0.0709 0.0735 -0.28435 0.035374 

23 0.1456 0.117 0.1218 -0.1954 0.039409 

24 0.2094 0.1865 0.1921 -0.09006 0.029151 

25 0.3062 0.2806 0.2901 -0.0555 0.032747 

26 0.4332 0.4076 0.4215 -0.02776 0.032977 

27 0.601 0.5738 0.5916 -0.01589 0.030088 

28 0.8192 0.7838 0.8054 -0.01713 0.026819 

29 1.087 1.0424 1.0669 -0.01884 0.022964 

30 1.412 1.3511 1.3789 -0.024 0.020161 

31 1.7923 1.7139 1.7436 -0.02793 0.017034 

32 2.2256 2.1285 2.1616 -0.02961 0.015313 

33 2.7095 2.5943 2.6328 -0.02913 0.014623 

34 3.2486 3.1114 3.156 -0.02934 0.014132 

35 3.8319 3.6814 3.7292 -0.02754 0.012818 

36 4.4458 4.301 4.3497 -0.02209 0.011196 

37 5.101 4.9688 5.0145 -0.01725 0.009114 

38 5.8042 5.6787 5.7202 -0.01468 0.007255 

39 6.55 6.427 6.4631 -0.01345 0.005586 

40 7.3275 7.207 7.2398 -0.01211 0.004531 

41 8.1312 8.0157 8.0466 -0.01051 0.00384 

42 8.9612 8.8491 8.88 -0.00914 0.00348 

43 9.8179 9.7044 9.737 -0.00831 0.003348 

44 10.6951 10.5808 10.6144 -0.0076 0.003166 

45 11.5946 11.4754 11.5095 -0.00739 0.002963 

46 12.5095 12.3854 12.4199 -0.00721 0.002778 

47 13.4369 13.3099 13.3434 -0.00701 0.002511 

48 14.3754 14.2455 14.2779 -0.00683 0.002269 

49 15.3268 15.1909 15.2219 -0.00689 0.002037 

50 16.285 16.1433 16.1739 -0.00687 0.001892 

51 17.2493 17.1021 17.1325 -0.00682 0.001774 
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52 18.2236 18.0678 18.0966 -0.00702 0.001591 

53 19.2005 19.0379 19.0654 -0.00709 0.001442 

54 20.1796 20.0112 20.038 -0.00707 0.001337 

55 21.1622 20.9866 21.0139 -0.00706 0.001299 

56 22.1461 21.9647 21.9923 -0.00699 0.001255 

57 23.1322 22.9453 22.9729 -0.00693 0.001201 

58 24.1195 23.9275 23.9553 -0.00685 0.00116 

59 25.1076 24.9112 24.9391 -0.00676 0.001119 

60 26.0975 25.8966 25.9241 -0.00669 0.001061 

61 27.0875 26.8837 26.91 -0.0066 0.000977 

62 28.0776 27.8717 27.8968 -0.00648 0.0009 

63 29.0676 28.8604 28.8841 -0.00635 0.000821 

64 30.0577 29.8493 29.872 -0.00622 0.00076 

65 31.0477 30.8385 30.8603 -0.00607 0.000706 

66 32.0378 31.8278 31.849 -0.00593 0.000666 

67 33.0278 32.8173 32.8379 -0.00578 0.000627 

68 34.0179 33.8068 33.8271 -0.00564 0.0006 

69 35.0079 34.7963 34.8164 -0.0055 0.000577 

70 35.998 35.7859 35.8058 -0.00537 0.000556 

71 36.988 36.7756 36.7954 -0.00523 0.000538 

72 37.9781 37.7653 37.7851 -0.00511 0.000524 

73 38.9681 38.755 38.7749 -0.00498 0.000513 

74 39.9582 39.7448 39.7647 -0.00487 0.0005 

75 40.9482 40.7345 40.7545 -0.00475 0.000491 

76 41.9383 41.7244 41.7444 -0.00464 0.000479 

77 42.9283 42.7142 42.7343 -0.00454 0.00047 

78 43.9184 43.7042 43.7243 -0.00444 0.00046 

79 44.9084 44.6942 44.7143 -0.00434 0.00045 

80 45.8985 45.6842 45.7042 -0.00425 0.000438 

81 46.8885 46.6743 46.6942 -0.00416 0.000426 

82 47.8786 47.6643 47.6843 -0.00407 0.000419 

83 48.8686 48.6544 48.6743 -0.00399 0.000409 

84 49.8587 49.6444 49.6643 -0.00391 0.000401 

85 50.8487 50.6345 50.6543 -0.00384 0.000391 

86 51.8388 51.6245 51.6444 -0.00376 0.000385 

87 52.8288 52.6146 52.6344 -0.00369 0.000376 

88 53.8189 53.6046 53.6244 -0.00363 0.000369 
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89 54.8089 54.5947 54.6145 -0.00356 0.000363 

90 55.799 55.5847 55.6045 -0.0035 0.000356 

91 56.789 56.5748 56.5946 -0.00343 0.00035 

92 57.7791 57.5648 57.5846 -0.00338 0.000344 

93 58.7691 58.5549 58.5746 -0.00332 0.000336 

94 59.7592 59.5449 59.5647 -0.00327 0.000332 

95 60.7492 60.535 60.5547 -0.00321 0.000325 

96 61.7393 61.525 61.5448 -0.00316 0.000322 

97 62.7293 62.5151 62.5348 -0.00311 0.000315 

98 63.7194 63.5051 63.5249 -0.00306 0.000312 

99 64.7094 64.4952 64.5149 -0.00301 0.000305 

100 65.6995 65.4852 65.505 -0.00297 0.000302 

 

From above tables 1 and 2, we conclude that results from Black Scholes Model are more accurate than 

binomial. 

 

 

Figure between options in Black Scholes Model and Binominal Model 

 

Figure 10: call option value between two 

models 

 

Figure 11: pall option value between two 

models 

The figure 10 and 11 shows that there is negligible difference between the Black Scholes 

model and Binomial mode in option pricing. As strike price increases the value of call option 

in both the models goes decrease and in a case of put options, it goes increase if strike price 

goes increase. 
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In figure 12 and 13, we have plotted the option prices vs. strike prices obtained in black 

Sholes model with benchmark price (bls) 

 

Figure 12: Put option price vs. strike price 

 

Figure 13: Call option price vs. strike 

price 

From the above graphs (12 and 13), we conclude that there is negligible difference between 

Black Sholes model and benchmark (bls) 

 

In figure 14 and 15, we have plotted the option prices vs. strike prices obtained in Binominal 

model with benchmark price(bls) 

 

Figure 14: put option price vs. strike price 

 

 

Figure 15: Call option price vs. strike 

price

From the above graphs we conclude that there is negligible difference between Binomial and 

benchmark (bls) 
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Conclusion

The Black Scholes Model and The Binominal Model are the necessary tools to 

calculate the option pricing. The stock prices show a random behaviour but have certain 

characteristics and tend to follow some pattern. We computed price of two options; call and 

put option in this paper using two models Binomial and black Sholes. We compared the value 

of call and put option in both the models and we got that there is negligible difference 

between the two models.  Later we compared these prices with benchmark prices as obtained 

using black Sholes formula. The MATLAB code generated to price options gave fairly 

comparative answers which imply that our assumptions and methods work accurate.
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